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1. Introduction
RAN2#112e made several agreements regarding applicability of NR NTN solutions for IoT NTN. However some NB-IoT/eMTC features that may be beneficial in NTN has not been discussed. In this contribution we give further discussion on applying small data transmission including preconfigured uplink grant (PUR) in IoT NTN.
2. [bookmark: Proposal_Beacon]Discussion
For small data transmission, early data transmission (EDT) functionality can improve transmission efficiency and minimize the energy consumption. As the energy consumption is also key feature for IoT NTN, the small data features including PUR are also expected to be applicable.
Transmission using PUR allows one uplink transmission from IDLE using a preconfigured uplink resource without performing the random access procedure. eNB can enable PUR if supported by the eNB and the UE. The UE may request to be configured with a PUR or to have a PUR configuration released while in CONNECTED mode. The eNB may decide to configure a PUR based on UE's request, UE's subscription information and/or local policy. In the current 3GPP Rel-16 specifications, PUR configuration is only valid in the cell where the configuration was received. According to TS36.300, procedures of PUR configuration is shown in Figure 1.


Figure 1: PUR Configuration Request and PUR Configuration
The PUR configuration can be implicitly released at the UE and (ng-)eNB, when the UE accesses in another cell, when PUR is no longer enabled in the cell, or when the PUR resource has not been used for a configured number of consecutive occasions. For now transmission using PUR is applicable to NB-IoT UEs.
The UE in NTN can use PUR (and other PUR-like mechanisms) for small data packet transmission/reception to skip random access and avoid transition to CONNECTED. As a result the signalling overhead, UE power consumption and latency for completing data transmission can be reduced. The main challenges using PUR in NTN are satellite movement and propagation delay.
Observation 1: PUR can be beneficial to reduce data transmission/reception for IoT NTN.
To apply PUR in NTN, the following issues can be studied:
· For NTN LEO, there could be cell change due to satellite movement, even if the UE is static on the Earth. If a UE uploads data every few minutes, the PUR configuration may still work as the cell is available. However, if a UE uploads data every few hours (e.g. every time a satellite orbits back to cover the same area), it may not be able to benefit from PUR due to that cell change probably leads to implicit release of PUR configuration. Cell change led by node movement will cause possible release of PUR configuration, as a result PUR is valid only when the configuring cell is continuously available. This restriction limits uplink transmission using preconfigured radio resource when the cell moves.
· As PUR is configured in CONNECTED, the network knows the timing advance (TA) of the UE and may take it into consideration when configuring PUR and scheduling reception window. However, satellite movement also leads to propagation delay variation. Although the value range of pur-TimeAlignmentTimer is sufficient for NTN, the UE still needs to maintain an accurate TA until the configured PUR occasion so that the network can identify the PUR used by the UE and receive data at the right time. Besides, UE needs to know whether the network schedules reception window considering the propagation delay at the time when configuring PUR.
· Another character of NTN is stable orbit of satellite operation which makes the cell movement and/or appearance predictable. Theoretically all satellites that may serve the UE can configure PUR to omit random access. However according to the current specification configuration of PUR is limited to the configuring cell, and therefore UE at least has to initiate random access once in each cell to obtain PUR configuration.
· According to TS36.321, after transmission using PUR, the MAC entity shall monitor PDCCH identified by PUR-RNTI in the PUR response window using timer pur-ResponseWindowTimer, which starts at the subframe that contains the end of the corresponding PUSCH transmission, plus 4 subframes (4ms), and has the length pur-ResponseWindowSize. Despite of that the round-trip propagation delay of NTN (12.89ms~541.46ms) can be included in the configurable range of PUR response window, it is unnecessary to configure a large PUR response window to cover such delay. Enhancement for appropriate PUR window configuration could be useful e.g. to skip monitoring in the inevitable propagation delay for less power consumption.
Observation 2: Enhancements for using PUR are needed in IoT NTN.
Proposal 1: RAN2 to consider support of PUR in IoT NTN and study potential issues and enhancements.
3. Conclusion
In this contribution we give further discussion on applying PUR in IoT NTN. The following observation are given:
Observation 1: PUR can be beneficial to reduce data transmission/reception for IoT NTN.
Observation 2: Enhancements for using PUR are needed in IoT NTN.
And we propose:
Proposal 1: RAN2 to consider support of PUR in IoT NTN and study potential issues and enhancements.
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